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Abstract. The quantitative separations of a mixture containing equal amounts of each cation
such as Mn(II), Cr(IID), V(V), Cu(D, Ni(ID),Co(II), and Fe(lll) are carried out by the elution
through 35cm x 3. 14cm?® column of cation exchange resin, Dowex 50w x 12. The eluents are a mix-
ture of 0.6 M sodium chloride and 0. 1M sodium tartrate (pH=2.00 and 4.50) for Fe(IID, V(V),
Cu(I), Ni(II) and Co(II), and a mixture of 3M sodium chloride and 0.1 M sodium tartrate (pH
=4.50) or a mixture of 0.7 M sodium chloride and 0.5 M sodium oxalate (pH=4. 50 and 5.00) for
Mn(II) and Cr(III).

The subsidiary cations in a standard iron mixture such as V(V), Cu(Il), Ni(Il) Mn(II) and
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Cr(III) are separated together from the large amount of Fe(IIl) through 15c¢m x 3. 14cm? column of
the resin, Dowex 1x8, by elution with the eluent of 4.0 M hydrochloric acid. A small amount
of Fe(III), however, is eluted together with Cu(Il). V(V), NidI), Mn(II) and Cr(III) eluted
together are separarated quantitatively through 10 cm x 314 cm? column of the resin, Dowex 50w x 12.
Cu(Il) and a small amount of Fe(III) are separated quantitatively through 10 cmx 3, 14 cm? column
of the resin, Dowex 50 w x 12, by the elution with a mixture of 0.6 AM sodium chloride and 0.1 M
sodium tartrate (pH=2.00 and 4.50) as an eluent.

By the conditions obtained in the seperations of the standard iron mixture, Fe(III) and all of

the subsidiary cations in steel are quantitatively separated.
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Table 1. Distribution ratio of Fe(II), V(V) and Cu(III) Resin; Dowex 50w x 12(100~200mesh)

Eluent
Ton PH | 0 4 Nacl 0.5 M NaCl 0.6 M NaCl 0.7 M NaCl
0.1 M Na-tartrate | 0.1 M Na-tartrate 0.1 M Na-tartrate 0.05 M Na,C,0,

Fe (Il 1.5 2.6 1.5 1.3 -
e (IID) 2.0 0.6 0.4 0.4 —
2.5 Hydrolysis Hydlolysis Hgdrolysis —
1.5 0.9 _ 2.6 —_
VV) 2.0 0.9 0.9 0.9 0.6
3.0 0.6 0.6 0.6 0.6
5.0 0.6 0.6 0.6 0.6
3.0 3.0 2.1 2.1 0.6
3.5 2.1 1.9 1.7 0.6
CaM ' 49 1.8 15 1.4 0.6
4.5 1.8 1.5 1.4 0.6
5.0 2.1 1.5 1.4 0.6

Table 2, (A) Distribution ratio of Ni(II), Co(II) and Mn(II). Resin; Dowex 50w x12 100~200mesh)

eluent 0.6 M NaCl+0. 1M Na-tartate 0.7 M NaCl+0. 05 M Na,C,0,
ion |
k‘ Ni(ID) Co(ID) M (II) Ni(lD) Co(ID) Mn(ID)
P
3.0 12.3 18.2 —_ 3.6 4.3 12.3
3.5 4.3 9.3 — 2.5 3.1 8.3
4.0 3.6 6.0 — 1.9 2.2 6.0
4.5 2.9 5.4 13.7 1.4 1.5 4.3
5.0 2.6 5.1 13.4 0.9 1.0 3.2
(B) Distribution ratio of Cr(IIl). Resin; Dowex 50w X 12 (100~200mesh)
eluent 2 M H,S0 | 0.5 M NaCl
- 6 M HCl+1 M NaCl ‘ 2 N 0 35 Na.C,0, PH 5.00
Cr(I1D) 2.8 | 1.4 0.9
H FA e A EHel, FAAEIHAE 0.1N 4 Fig 1, 29 2o, $899 pHE FALL
oz 443 HPAY GE 449 QAF  Hel g F4 AHAL 5A AL
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Fig.1. Plots of log C vs. pH
Resin:Dowex 50 wX12 (100~200mesh)
Eluent:0.6 M NaCl40. 1 M Na-tartrate
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Fig, 2 Plots of log C vs. pH
Resin:Dowex 50 w X12 (100~200 mesh)
Eluent:0. 7 M NaCl+0. 05 M Na,C,0,
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Fig. 3. Elution Cvrves of Synthetic mixture
Resin; Dowex 50 wX12 (100~200 mesh)
Column; 35 cm x 3. 14 cm?
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Fig. 4, Elution Curves of cation in the sample
Resin; Dowex 1X8(100—200mesh)
Column; 15 ¢cm % 3. 14 ¢cm?

Eluents; 4.0 M HCl
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Table 3. Analyzed result of eluted cation from Fig. 3

lon | Fe(ID) [ V() | Cu( | Ni(D I Co(ID) | Mn(ID) 1 Cr(IID)
Taken (m. mole) 0.191 | 0.0936 | 0.0857 | 0.0976 | 0.0982 [ 0.100 | 0.0976
Found (m. mole) 0.184 | 0.100 | 0.0847 | 0.0961 | 0.0937 | 0.101 | 0.0937
Recovery (%) ’ 96.9 103 98.8 98.5 | 99.1 ‘ 101 96.0
Tabel 4 Eluted results of synthetic mixture sample
Fe(III) VV) Ni(II) Mn(II) Cr(IID) Cu(Il)
Taken (mg)  963.4 6.72 5.90 5.51 5.23 6.41
% 97.0 0.67 0.59 0.55 0.52 0.64
Found (mg) 6. 66 5.86 5.49 5.28 6.37
Recoverg (%) 99.0 90.1 99.7 101 99.3
439 = 65m/HE 155ml 74 = pH 4.09
l+0.6 MNaci+O.1 M Na-tartrate
5 pH=30 ."OGM";\J%C_‘ : (;}ZSMQNSCI+005MN02C2I*4 y %—E] oy 9. A}_g_-a}gifjf_
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45 90 135 rI"B'O 225 270 315 360 %5} D]—-Q- /g@ ul %3}‘ 2 4 4 }é@-"]' % ‘g_
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Mn(I); Cr(III)) in fraction I Table 5904 o€ FFFTFEFTTAY 494
Resin; Dowex 50w x 12(100~200 mesh) bE E Q7 93l 24 goloh
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Fig 6. Elution Curves of Cations [Cu(Il), Fe(lD) =7 ¥4z fI3ERS s=7b F7hdel

in fraction II

Resin; Dowex 50w x 12(100~200 mesh)
Colurnn; 10 cm x 8. 14 cm?

Eluent; 0. 6 M Nacl+40.1 M Na-tartate

2% A3 Fig.5, 6 2 Table 4 Zt},
Fig.56]4 65ml7tA+= pH 3.0 424
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Table 5. The analyzed results of the subsidiary

cations in steel sample

\Elis:iary elemnts (%
Sample No\ Mn Cr A% Ni

I a (.52 3.75 1.90
b 0.51 3.79 1.87

I ' 20.31 3.8 201
50.31 3.90 2.08

I a0.47 0.10
50.47 0.10

v 20.38  0.08 0. 85
50.38 0.08 0. 86
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